Abstract. Although people we meet in real life are usually seen in motion, research on facial attractiveness has predominantly been conducted on static facial images. This raises a question about ecological validity of results obtained in such studies. Recently, several studies endeavoured to determine the concordance between attractiveness of faces seen on photos and video clips, but their results are markedly divergent, frequently indicating no concordance. In the present study, the association between attractiveness of facial images and clips was tested on a larger sample than has previously been reported (106 females, 102 males), and features under the face owner's control (scalp and facial hair, makeup, mouth expression) were controlled for. Two types of facial images were used: photographs and frames extracted from films. Correlation coefficients between attractiveness of static and dynamic faces were high (about 0.7), did not depend on facial sex or image type (photograph/frame), and did not diminish when the covariates were controlled for. Furthermore, the importance of facial averageness, femininity/ masculinity, symmetry, fattiness, skin health, and mouth expression for attractiveness proved similar for static and dynamic stimuli. This leads to the optimistic conclusion that results of studies relying on attractiveness assessments of static facial images are ecologically valid.
Introduction
Physical attractiveness impacts heavily on human mating and non-mating behaviour (Patzer 2006) , reflects, to some degree, an individual's biological quality (Kościński 2008; Weeden and Sabini 2005) , and influences his/her reproductive success (Jokela 2009; Pawlowski et al 2000) . This is an increasingly popular view that physical preferences in humans, like in other animals, are evolutionary adaptations in searching for a high-quality partner, who could effectively invest in family and pass good genes to common offspring (Gangestad and Scheyd 2005) .
Facial appearance is the most important component of physical attractiveness (Currie and Little 2009; Peters et al 2007) . Most studies on physical attractiveness, including facial attractiveness, have relied on attractiveness assessed from photographs rather than from video clips or live observation (eg Coetzee et al 2009; Main et al 2010; Scott and Penton-Voak 2011) . Yet, attractiveness of potential partners has, until recently, been judged exclusively during live contact. Although online dating services, where participants frequently place their photos, are growing in popularity, most singles still prefer traditional methods of partner seeking (Sautter et al 2010) . 2-D photographs supply limited information on 3-D facial shape and lack information on dynamic properties such as head, gaze, expressive and vocal movements, which are important in social interactions (Emery 2000; McGurk and MacDonald 1976; Schmidt and Cohn 2001) and can influence attractiveness (Mason et al 2005; Morrison et al 2007; Penton-Voak and Chang 2008) . It is also known that identity (Lander and Chuang 2005) and emotions (Chiller-Glaus et al 2011) are better recognised from moving than motionless faces. The question then arises whether, and to what extent, attractiveness assessments of facial images concur with attractiveness of the faces seen live. If attractiveness perceived from photos was largely independent of attractiveness perceived live, the validity of the results of studies based on facial images would be severely challenged.
Several studies have addressed this problem by estimating the relationship between attractiveness of faces seen on photographs and muted video clips, but the results obtained are mixed. In his two studies on female faces, Rubenstein (2005) found no significant correlation between attractiveness judged from an image and a clip. Lander (2008) and Penton-Voak and Chang (2008) , however, obtained high image-clip attractiveness concordance for female faces (rs = 0.35-0.75) but no significant association for male faces. On the other hand, Diener et al (1995) found in two studies a strong correlation (r ≈ 0.65) between attractiveness of faces seen on photos and on films (the faces of both sexes were analysed together). The correlation was also significant when faces had been photographed with hair kept hidden and with no makeup, indicating that these variables did not fully mediate this correlation. Recently, Rhodes et al (2011) found a strong correlation (r = 0.83) for their sample of male faces. All these studies had between-subjects design (images and clips were assessed by different judges) and posers were videotaped in a non-romantic context (ie they told the time, recited numbers or letters, or talked about their holidays). Roberts et al (2009) conducted both within-and between-subjects analyses, and posers were videotaped in non-romantic (talked about their holiday) and romantic (introduced themselves to an opposite-sex person) contexts. Although photo-clip attractiveness correlations were higher in the within-subjects than the between-subjects design and in the romantic than the non-romantic context, all correlations were high (all rs > 0.7).
Even if we assume that attractivenesses of static and dynamic faces are highly correlated with each other, it is not known whether attractiveness of dynamic faces is influenced by the same features and to the same degree as the attractiveness of faces on photographs. Rhodes et al (2011) reported that shape averageness, masculinity, and symmetry predicted facial attractiveness in both conditions in a similar way (rs ≈ 0.3-0.4). However, their study bears several limitations: first, only male faces were investigated; second, some factors of attractiveness, such as facial adiposity or skin condition, have not been addressed; and third, facial averageness, masculinity, and symmetry were each subjectively assessed by judges rather than objectively measured. Because observers tend to attribute desirable properties to physically attractive people, and concepts of symmetry and masculinity hold positive connotations with reference to men, facial attractiveness can correlate with the judged symmetry and masculinity even in the case of no correlation with their true values (PentonVoak 2011). To estimate facial averageness, Rhodes and coworkers asked participants to assess the difficulty of picking the face out in a crowd, but this property is adjudicated in a quite different way than that for deviation from an average face (Wickham and Morris 2003) . Furthermore, averageness (or distinctiveness) assessments are supposedly influenced by facial shape, fattiness, and skin quality (Rhodes 2006) , making it impossible to determine which facial property or properties are responsible for the correlation between attractiveness and the perceived averageness.
The present study had three aims: (i) to determine the ecological validity of attractiveness assessments obtained from facial images, (ii) to seek reason(s) for the diversity of results obtained in previous studies, and (iii) to ascertain whether attractiveness of dynamic faces is influenced by the same features and to the same degree as attractiveness of faces on photographs. The association between attractiveness of facial images and clips was here tested on a larger sample than has hitherto been reported, and features under the face owner's control (scalp and facial hair, makeup, mouth expression) were controlled for. All studies that reported a nonsignificant correlation between static and dynamic faces (in at least one sex) produced facial images from a clip frame rather than taking a separate photograph (Lander 2008; Penton-Voak and Chang 2008; Rubenstein 2005) . This suggests that the method of producing a face image influences the correspondence of its attractiveness with the attractiveness of the clip. To test this conjecture, facial images in this study were produced by both methods. Finally, shape averageness, femininity/masculinity, symmetry, fattiness, skin health, and mouth expression, the acknowledged determinants of facial attractiveness on static images (Little et al 2011) , were established for each face in order to compare their influence on attractiveness of facial static images and video clips.
Methods

Stimuli
Stimuli were derived from 115 white women (aged 18.3-25.6 years, M = 20.1 years) and 105 white men (aged 18.5-26.6 years, M = 21.1 years) who were students of Adam Mickiewicz University in Poznań (Poland). All individuals provided informed consent for the use of depictions of their faces for research on face perception, and the protocol of this study was approved by the Institutional Review Board at Poznań University of Medical Sciences. Subjects were photographed and videotaped with a digital camera (Panasonic DMC-FZ18, 8.1 MPx) in a sitting position from a distance of 3 m. Subjects were illuminated with fluorescent light with no flash. Their glasses and jewellery were removed and hair swept from their faces. Frontal photographs of the faces were taken while displaying a neutral expression with a direct gaze and lips held gently together, and saved as JPG files. Using Adobe Photoshop software, a white mask was then digitally applied to each photograph so as to hide all elements around the face (figure 1). Researchers frequently present faces to judges in this manner (eg DeBruine et al 2010; Little et al 2011) , and the non-visibility of the hair makes the test of photo-clip face attractiveness concordance more stringent.
After a facial photograph was taken, participants were asked to act out a dramatic scene. The following instruction was presented to women: "Imagine that you meet a man who appeals to you. You want to get acquainted with him and behave in the following way. Initially, you look left-your head and gaze are turned at the phone [the phone was placed at an angle of 30° to the camera]. Because the man is in front of you, you turn your gaze, and then your head frontward (toward the camera). Next, you smile at this man, and then, still smiling, say: 'Hi, I'm Ann' ['Cześć! Jestem Ania' in Polish]. Portray this scene naturally as if it was in real life." The instruction was the same for the men, except "man" was replaced by "woman" and the actor was requested to say "Hi, I'm Tom" ("Cześć! Jestem Tomek"). In addition, the photographer sat on the chair and acted this scene for the participant. The participant was then video-recorded while performing the scene. Performances that did not exactly follow the instruction were repeated. Clips embracing the whole head including hair (figure 1) were recorded in 480 × 360 pixel resolution at 30 frames s -1 and saved as AVI files. In this way, facial clips included head, gaze, expressive, and vocal movements. Using software developed by the author in the Visual Basic environment, a frame with natural facial appearance, without a smile, was identified on each clip, and then cropped around the head and saved to a JPG image file.
Evaluations
Three groups of judges, each consisting of 10 white women and 10 white men, rated facial attractiveness on photographs, frames, and video clips: women aged 21-28 years (M = 23.7 years, SD = 1.22 years), and men aged 20-28 years (M = 24.2 years, SD = 1.69 years). A two-way factorial analysis of variance revealed no effect of sex, group, or their interaction on the judges' age (overall F 5, 54 = 1.59, p = 0.18, and for each factor p > 0.19). The judges studied at Adam Mickiewicz University in Poznań, predominantly in faculties other than the posers.
Attractiveness assessments were made on Internet pages designed specifically for this purpose. Photographs were scaled down and presented in 400-pixel width, and frames in 500-pixel width. This method had the effect of approximating the size of the faces in the photos and frames on the screen. Using Macromedia Flash software, clips were imported to SWF files, to which a "Play" button was added. Judges viewed, in random order, oppositesex faces and estimated their attractiveness on a 1-7 scale (1, the lowest attractiveness; 4, moderate attractiveness; 7, the highest attractiveness). In the case of video clips, the picture was initially invisible, and played (with no sound) when the "Play" button was mouse-clicked. When the film reached its end, the picture disappeared. Judges were allowed to play a clip as many times as they wished before making the attractiveness assessment. No time limit was set for evaluation of an image or a film. After the participant had rated a facial stimulus, another was displayed. Raters were asked to skip past a face if they were able to recognise the owner.
Further groups of judges also viewed the facial photographs (or its cuttings) and rated characteristics other than attractiveness. 5 individuals (20-29 years old, including one man) viewed the eye-region cuttings from female faces and evaluated the presence of mascara, eye shadow, and eye liner (each trait was coded as: 0, none; 1, weak; 2, strong). Evaluations of the 3 features were added together, producing a variable, further referred to as eye makeup. They also evaluated healthiness of facial skin on a 5-point scale on the basis of an image of 3 cuttings from the forehead and cheek regions, and mouth expression on a scale from 1 ("distinct discontent-sadness or anger") to 5 ("distinct content") on the basis of cuttings containing the lip region. Although the posers displayed a neutral expression while being photographed, their mouth appearance nonetheless exhibited various mood expressions, which partly result from customary tensions of mimetic muscles (Malatesta et al 1987) . A further four individuals (29-38 years old, including two men) viewed whole faces and judged whether their appearance suggested a normal amount of body fat (coded as 1), slimness (0), plumpness (2), or substantial plumpness (3). They then rated the intensity of lip colour (0, pale; 1, moderate; 2, bright) and the presence of lip gloss (no/yes) from cuttings from the lip region of female faces (since it proved difficult to determine the presence of lipstick, lip colour was assessed instead). Finally, 2 people (including 1 man) assessed the length of beard (from 0 to 4) and mustache (from 0 to 3) on male faces.
Measurements
Shape averageness, femininity, and symmetry of the faces were determined by measurements conducted on digital images evened out for interpupillary distance. Averageness and femininity were established by the method applied by Kościński (2012) . Briefly, 26 landmarks were manually placed on each facial image, and 13 segments and 4 quotients of segments between the landmarks were calculated (values for bilateral traits being averaged in pairs). The measurements were then z-scored and absolute values of these z-scores added up. The sum was multiplied by -1 to achieve the averageness of the face. The femininity of each face was determined on the basis of 8 of the 17 features that proved to be sexually dimorphic. The femininity equaled the sum of z-scores of the sexually dimorphic traits, where z-scores of traits larger in men than women were multiplied by -1.
The landmarks also served to estimate facial asymmetry. We endeavoured to involve measurements that (i) were based on landmarks that can be precisely located on a frontal facial photograph, and (ii) captured various forms of facial asymmetry, horizontal and vertical, related to shape and to location of facial elements. Differences between the left and right facial side were calculated for 4 distances: eye width, eye height, inner eye corner to mouth corner, and mouth corner to mandibular angle. We also measured the difference between pupils and between mouth corners in the y-coordinate. Finally, the distance of the point lying midway between nasal alae from the line crossing points lying midway between inner eye corners and mouth corners was measured. Values of these 7 measures of facial asymmetry were z-scored and the absolute values calculated. The resultant values were factor analysed by Varimax rotation from which 3 factors emerged, each having predominantly positive loadings. Scores of these factors were added up for each face and the sum multiplied by -1 to obtain the symmetry evaluation. Note that the z-scoring, apart from normalising the variables, removed possible directional asymmetry from the asymmetry measures, thus preserving only fluctuating asymmetry which is supposedly the only asymmetry type related to biological quality and facial attractiveness (Rhodes 2006 ).
Data treatment
Evaluations of each facial feature were averaged across all judges. All repeatabilities were high: Cronbach's a for attractiveness assessments was 0.87 for female photographs, 0.80 for male photographs, 0.83 for female frames, 0.81 for male frames, 0.88 for female clips, and 0.87 for male clips. Cronbach's as for the other facial features varied between 0.80 and 0.93. To check the reliability of landmark placement, the landmarks were once again placed by the marker on a randomly selected sample of 10 male and 10 female faces several months after the first marking. Test-retest correlation coefficients for 18 facial proportions varied between 0.89 and 0.99 (M = 0.98) in women and 0.89 and 1.00 (M = 0.98) in men; the coefficients were 0.97, 0.97, and 0.89 for, respectively, shape femininity, averageness, and symmetry of female faces, and 1.00, 0.93, and 0.91 for these indices in males.
Among 6600 intended assessments of facial attractiveness (ie 220 faces × 3 stimulus types × 10 judges), there were 48 cases (0.73%) where a judge had recognised, and therefore did not rate, the depicted person. The missing data were replaced with average values computed from the values obtained from the remaining judges.
The length of video clips varied between 1.9 and 7.6 s (M = 4.0 s). Because scenes of extreme duration appeared unnatural, 9 clips of length below 3 s and 3 clips above 6 s were omitted in the further analysis, narrowing the sample to 106 female and 102 male faces. Although the films involved in this study were quite short, previous research has shown that social perception from such short clips closely approximates that obtained from 2 1 min ones (Ambady and Rosenthal 1993), and a reliable attractiveness impression forms after exposure to a face for a fraction of a second (Willis and Todorov 2006) .
Facial shape averageness was log-transformed and symmetry values were squared so as to normalise the distributions of these variables. Analysis was conducted with Statistica StatSoft 8.0 and reported p-levels are two-tailed. Table 1 presents average facial attractiveness according to sex and stimulus type. An analysis of variance with sex as a grouping variable and stimulus type as a repeated variable revealed that attractiveness depended on stimulus type (F 2, 412 = 165.72, p < 0.001) and the stimulus type × sex interaction (F 2, 412 = 17.90, p < 0.001), but not on sex (F 1, 206 = 1.75, p = 0.19). The a posteriori Tukey's test showed that video clips were evaluated higher than frames, and frames higher than photographs, both for females and males (all ps < 0.002). The interaction observed indicated that the dependence of attractiveness on stimulus type was stronger for female than male faces. The relatively low attractiveness of photographs might have resulted from hair being masked out, and the relatively high attractiveness of video clips may have derived from the presence on them of a smile.
Results
Attractiveness of static vs dynamic faces
One might expect that a longer interval between subsequent evaluations and a higher variability of ratings by a judge would translate to higher reliability of the assessments, and thereby stronger correlations between them and other variables. Two analyses of variance with the median of the assessment time or standard deviation of assessments by a judge as a dependent variable and sex and stimulus type (photograph/frame) as grouping variables were performed. No main effect or interaction was significant (all F 1, 36 s < 2.23, all ps > 0.1). Evaluations by women and men, and of photographs and frames, are therefore comparable with each other in terms of the strength of correlation with clip attractiveness. Table 2 presents Pearson's correlation coefficients between attractiveness of faces viewed under different conditions. The attractiveness of static images (photographs and frames) proved highly concordant with attractiveness of video clips (correlation coefficients are about 0.6-0.7). According to William's test for dependent correlations (Steiger 1980) , clip attractiveness correlated with photograph attractiveness to the same degree as with frame attractiveness, both for female (t 103 = 0.17, p = 0.86) and male faces (t 99 = 1.28, p = 0.20). The test for equality of independent correlations (Ferguson and Takane 1989) found no sex differences in the strength of photo-clip (z = 1.24, p = 0.22) or frame-clip attractiveness relationship (z = 0.28, p = 0.78). In this study, each facial stimulus was assessed by 10 judges. Although such a small group proved sufficient to assure high reliability of evaluations (see Cronbach's as above), these assessments are certainly not fully representative of the population. To estimate the true association between attractiveness of static and dynamic faces in the population, correlations corrected for attenuation were determined (Ferguson and Takane 1989) , and they turned out higher than the raw correlations by about 0.1 (table 2) .
To ascertain whether image-clip attractiveness correlations resulted from features under the face owner's control, four (2 sexes × 2 stimulus types) multiple analyses of regression were carried out. The dependent variable was attractiveness of a face on the clip, and the independent variables were attractiveness of a static face (on photograph or frame), the length of the clip, mouth expression, lip colour, the presence of lip gloss (only in analyses of female faces), eye makeup (only in women), and the length of beard and mustache (only in men).
The regression model with female facial photographs was significant (F 6, 99 = 18.47, p < 0.001, r 2 = 53%), and the only significant predictor was photograph attractiveness (b = 0.60, std b = 0.73, p < 0.001). The model with female facial frames proved significant too (F 6, 99 = 30.24, p < 0.001, r 2 = 65%), revealing 3 significant predictors: frame attractiveness (b = 0.60, std b = 0.78, p < 0.001), the presence of lip gloss (b = 0.13, std b = 0.33, p = 0.040), and eye makeup (b = 0.33, std b = 0.24, p < 0.001). Both models for male faces were found to be significant (photograph: F 6, 95 = 9.40, p < 0.001, r 2 = 37%; frame: F 6, 95 = 16.65, p < 0.001, 
Determinants of facial attractiveness
To establish whether attractiveness of faces is influenced by the same features and to the same degree for each viewing condition, a GLM analysis was conducted on attractiveness with stimulus type (photograph/frame/video clip) as a repeated variable, facial sex as a discrete factor, and averageness, femininity, symmetry, fattiness, skin health, and mouth expression as continuous factors (table 3, figure 2 ). Significant main effects for averageness, femininity, fattiness, and skin health (all ps < 0.002) indicate that these features influenced facial attractiveness and that the influence was positive for all features, except fattiness; symmetry and mouth expression, however, did not predict attractiveness (both ps > 0.1). Significant interactions between stimulus type and a facial feature emerged for femininity (F 2, 400 = 3.81, p = 0.023) and skin health (F 2, 400 = 4.76, p = 0.009); however, these results should be taken with some circumspection as they did not survive the Bonferroni correction for multiple tests (for 6 facial features the corrected critical value for p-level is 0.05/6 = 0.0083). To investigate a moderating role of facial sex, the GLM analysis was repeated with interactions of sex with facial features, and 3-way interactions of sex × facial feature × stimulus type being added to the model. Each of these interactive terms proved nonsignificant (all Fs < 2.58, ps > 0.07); the results for each sex are nevertheless separately reported for the interest of the reader (table 3, figure 2) A comparison of regression coefficients for facial attractiveness assessed in different conditions (figure 2) suggests that femininity is preferred more strongly and skin health less strongly from facial photographs than video frames or video clips, whereas the results for the latter-mentioned 2 conditions were highly similar. To investigate the statistical significance of these observations, we conducted 3 GLM analyses with sex and 6 facial features as predictors and stimulus type as a repeated variable with two levels: photograph vs frame, photograph vs film, or frame vs movie. These analyses revealed a significant difference between photograph and video clip conditions for femininity (F 1, 200 = 3.84, p = 0.051), skin health (F 1, 200 = 9.54, p = 0.002), and fattiness (F 1, 200 = 4.23, p = 0.041), and between photograph and frame conditions for femininity (F 1, 200 = 6.28, p = 0.013), but no significant difference between frame and video clip conditions (all Fs < 2.2, ps > 0.14).
Discussion
Attractiveness of static vs dynamic faces
The present study has proved that the correlation between attractiveness of a facial image and attractiveness of the face on a clip is high and similar to correlations reported in some previous studies (rs = 0.6-0.7, and after correction for attenuation 0.7-0.8). The degree of correlation did not decrease when features under the face owner's control (eg hair, makeup) were statistically controlled for. This means that the similarity between attractiveness of static and dynamic faces results mainly from natural features, such as facial shape and skin condition. The results of research on facial attractiveness based on static images may thus be regarded as ecologically valid.
The association between attractiveness of static and dynamic faces was equally strong for posed photographs with the hair being hidden as for frames taken from video clips with the hair being visible. The use of each of these stimulus types in research seems therefore to be equally justified. It is, however, possible that hair visibility increases image-clip similarity, while non-posed and somewhat accidental facial appearance on a frame decreases it. These two effects may cancel each other out resulting in similar correlations of videoclip attractiveness with photo and frame attractiveness. In accordance with this proposition, the correlation between photograph and frame attractiveness was relatively weak (table 2) . This suggests that photo-clip attractiveness similarity is underpinned by partially different factors than frame-clip attractiveness similarity and may be an interesting area for future research.
Since the image-clip attractiveness similarity did not depend on whether the face image was obtained from a photograph or a video-clip frame, the low and frequently nonsignificant correlations between attractiveness of static and dynamic faces reported in several studies (Lander 2008; Penton-Voak and Chang 2008; Rubenstein 2005) did not result from the studies being based on facial images extracted from video clips. The reason for those low correlations might be the small number of sample faces used in the studies (eg Penton-Voak and Chang used only 20 female and 20 male faces). To ascertain this, 1000 20-face samples were drawn from the present set of female and male faces, and correlation coefficients between videoclip attractiveness and photograph and frame attractiveness were calculated for each sample (1000 repetitions × 2 sexes × 2 stimulus types, giving 4000 correlation coefficients). The correlations were statistically nonsignificant in 7.2% cases (286/4000), indicating that small sample sizes could contribute, to some degree, to nonsignificant results in previous studies. Rhodes et al (2011) suggest that the reason for the nonsignificant correlations could be suboptimal selection of frames from movies resulting in the posers having an odd look (see also Post et al 2012) . While admitting improper frame selection can substantially impair an individual's attractiveness, we are not able to assess its contribution to the results of studies where facial images were obtained from video clips.
Determinants of facial attractiveness
4 of 6 investigated facial features influenced attractiveness ratings: shape averageness, femininity, fattiness, and skin health, each being an acknowledged determinant of facial attractiveness on static images (Little et al 2011) . No significant effect was found for facial symmetry and expression, the other features previously been reported to impact on perceived attractiveness (Little et al 2011) . However, the effect for symmetry was clear-cut only in studies in which the level of symmetry had been manipulated or been assessed by judges (Rhodes 2006 ) and the effect of facial expression observed for posed smiles and/or countenance evaluations based on whole faces (Penton-Voak and Chang 2008; Rhodes et al 1999) . In light of this, the absence of significant effects for symmetry and expression in the present study is not surprising as it was conducted on real faces with neutral expression, the lip region used as a basis to assess countenance, and measurements made of the asymmetry level.
The present results indicate that attractiveness of static faces is influenced by facial characteristics in the same manner as dynamic faces. This implies that the findings of attractiveness studies based on facial photographs can be extrapolated to real-life facial perception. However, the impact of the facial features on attractiveness seemed to depend on the way in which faces were presented to judges, ie with hair being visible or masked out.
First, the femininity of facial shape was preferred more strongly when hair was concealed. A similar effect was reported by DeBruine et al (2010) for digitally manipulated male faces. The present study confirmed this for real faces and suggests that the effect applies to both sexes. In one of our previous studies, people who viewed photographs of their own faces or faces of their acquaintances with the hair being hidden frequently stated that the faces looked wider than usual. The procedure of placing a mask around the face may thus distort the perception of facial appearance and, consequently, attractiveness. It was reported that male faces possess higher width-to-height ratio than female faces (Carré and McCormick 2008) . It is then possible that judges perceive faces with covered hair to be more masculine than they really are, which effectively shifts their preferences towards femininity. The observed effect of hair covering on preference for femininity could at least partly explain why many studies conducted on faces with masked hair (including the present one) unexpectedly found that women prefer feminine men's faces (for references see DeBruine et al 2010) . In real life, as for video frames and video clips in the current study, women usually see men's faces together with their hair and probably prefer a medium conspicuousness of sexually dimorphic facial features (Kościński 2007) .
Second, healthy appearance of skin, and perhaps also low facial fattiness, were more valued on faces with the hair visible. Although the reason for this is unclear, we suppose that people attach more significance to distinct facial cues to an individual's health, such as fattiness (Coetzee et al 2009) and skin condition (Fink et al 2012) , when viewing more realistic faces, ie with hair being present, whereas general aesthetic criteria, such as prototypicality (closely related to averageness) and symmetry (Reber et al 2004) , may influence, to a more or less degree, the perception of attractiveness irrespective of stimulus realism.
For over twenty years, research on human facial attractiveness has been focused on shape averageness, symmetry, and sexually dimorphic traits, the putative cues of biological quality (Thornhill and Gangestad 1993) . This line of investigation has proven fruitful (Little et al 2011; Rhodes 2006) , but has ignored facial fattiness and skin quality, which too are associated with health (hormonal and genetic disorders, cardiovascular and respiratory health) and perceived attractiveness (Coetzee et al 2009; Fink et al 2012) . Although attractiveness of skin appearance has drawn some scientific attention (eg Studies on static faces with masked hair suggest that fattiness and skin condition are no less important for attractiveness than characteristics of facial shape (Kościński 2012 ; current study). The present results for static and dynamic faces with visible hair go even further in suggesting that fattiness and skin health are the two most powerful predictors of female attractiveness, and also the most powerful predictors, after shape averageness, of male attractiveness. Furthermore, the relationship between attractiveness and skin health and fattiness assessments cannot be interpreted as a "halo effect" of facial attractiveness (ie attributing positive characteristics to physically attractive people), because the judges who assessed skin health and fattiness saw only frontal photographs (fattiness) or patches taken from the photographs (skin health), and yet skin health and fattiness evaluations correlated more strongly with attractiveness judged from frames or video clips than the photographs. These observations clearly indicate that skin condition and, especially, facial fattiness warrant greater scientific interest from attractiveness researchers than has hitherto been accorded.
Conclusions
Previous research is inconsistent whether attractiveness assessments of static facial images correlate with those obtained for more realistic, dynamic, stimuli, and studies that found such correlation did not control for at least some of potential confounds: scalp and facial hair, makeup, and mouth expression. The present study, which controlled for these features and also applied some other methodological refinements, found a high correlation for faces of either sex, indicating thereby that the popular method of acquiring evaluations of facial attractiveness from photographs is valid. We cannot point out precisely the reason of the null results in some of the previous studies but low sample size and suboptimal selection of frames from movies are probable candidates.
Although the use of static in place of dynamic facial stimuli did not impact on attractiveness criteria applied by the perceiver, the hair masking did. People preferred shape femininity more strongly, and skin health and perhaps also facial thinness less strongly, when viewing faces with covered hair. This suggests that attractiveness assessments of faces with hair masking are somewhat biased, and researchers might therefore consider presenting faces having a standard hairstyle for use in attractiveness evaluations. The present results also indicate that facial fattiness and skin condition are powerful, albeit previously underestimated, attractiveness determinants. Both these facial features deserve much greater scientific interest from attractiveness researchers than has been shown thus far.
